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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for stably producing BH steel sheet 
having good workability and less aging deterioration at normal temperature. 

SOLUTION: The BH Steel sheet is produced by hot rolling and cold rolling a 
steel piece including 0.0005-0.05% £j. below 0.2% Si . 0.01-1.5% Mn. below 0.15% 
P, below 0.025% S, below 0.5% AL.. below 0.05% JNL and further below 0.01% fi as 
needed, and then quenching the obtained cold rolled steel sheet having the 
pre-quenching temperature (Ts) of 60-250°£. at the temperature (Tq) of below 
150''£ (provided that Ts>Tq). 
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[ mm ] MJim^B:M-c^i&m}m^tc^4-^^ v ^ b hp 

imWi^m C : 0.0005— 0.05Z .Si: 0.21&.T. 
Mn : 0.01—1.5%. P : 0.15Z OT. S : 0.025mT. 

A 1 : 0.5%IilT. N : 0.05% lilT^-^^, ^ t>l,zSmiZ 

jet-cB : 0.01% iiiT^#t^.«>¥^ . mmEmmaxt/ 

L. M#AixtJ?a-S (Ts) ^60—250 "CiiL. 150 

rcom^Mx.^(j<i)i>zm%'Aix.-rt{ titiv. ts>t 

q) o 




0 ' ' 1 L 



100 200 300 400 500 



(2) 

1 

[ff^Jai] C : 0.0005--0.05°^ , S i : 

0.2%mT, Mn : 0.01—1.5%. P : 0.15% ST, S : 0. 
025°mT. A 1 : 0.5%lilT. N : 0.05% lilT^^^. ^ 

^iz.j^mzmtxB : 0.01% mT^^tfM^t^. m^R 

ot^L, m^XiVmiS^ (Ts) gr60~250 °CbL. 15 
0 °CJilTcO«#Ati.?SS(Tq)tcM#Aixt-S( Jti^iL. 

Ts>Tq) ik^W®i;t-SW?s;mS!;ft- Jaxtt. 

j6^^>, ttiffJIg&IWi^L. 820 'Cm±t-tt±J±S&*^ 
TLT. 5 °C/si3l±T'750 "COTtt'/^fflf^^^lX^g.^ 

t t-if d i t t -f- !> iiiftja i v> 1 3 <ov -^-f^^x** 

0.05% \:Xfiii.U/±fz\iT \ :0.10% WT2r#^r-r.S. 
[if 6 ] miSai^A^', ^i^AZ. Mo : 0. 

5%OT^#*-rs 1 1 ^witi;-ri.ii*Jii-5coi^-r 30 

0.0003 -0.0030% T-S)^>Ii;2:!|t1ti:-r'Sit*IB5fe 

C* =C-12/9 3x Nb* -1 2/4 8x Ti* 

Ti* =Ti-48/32x S-48/14xN 
Nb* =Nb-0.005 

fzfiV.^ Nb* <0Oi;S{iNb* =0, Ti* <0cO 
i:#(iTi*=OfcS«t-&o 

[^Hgc^PSa^rfjiHJ] 40 
[0001] 

[^BBcojRt-'S.s«*»] ifmm. mmmm'^, ja 
\zmth. ^hi.zmm-ft\t. y']^^mmcommm^ 

[0002] 
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[0003] '^CT'#IIBBS57-2841 -^i^$g^^f fflBg61-2 

81852 ^'2kmzh-^^ 'jt^:v'V7.mm\im.mrz-m^\. 
wx-hh'&.Yimmpmt'^ixrz. ^ii\±mm.Mz^m. 

[0004] L*-L**^'4., icO«J«-e{±. ^ffl^IE'^ 

i±M«^;^ \,zn IX i, , TV 7Mc!:>'m^^mf^(n\%mx' 
m^^Yx\tmmmu^xmmifmv^tz k> . mm 

[0005] 'm&m}^'it^m±-r?>imt lt. M;t 

i,mm^5-59AA5 ^&mizmmmi%mxm^mmmm 
^mxi}m-t^:fjmt^m^^tLX^^6 « l*- L^j:t^i^M 
m-ti>:i(^umxitixmtizj: haxhcomu^Mi^ 

W 1 7t^tMT7-300623^i;j«(C{±iai§CM^SS LX 

mm-t^ i t & as^t L T , n b Mtiw^fffii-r 1.600 

400 —200 "C^^i^rti'ljmii^m^^tlX^^h. :ico:tf 

mi,z^r)^^BH^'C'co^~^mmmMm-ti>tiK ^co 

[0006] 

B Hmm.^^<nm/^x'm&-th t , B#h Lx^ga* 

(YP) W (EL) $^>tC«JSI^ 

[0007] ^%m<nmmii. apxtt^mifc- 
mirm^-t^^bx-hh. 

[0008] 

i>m^Lx%^ixhmm^mz-^\^xmMmm.<^m^. 

250 °ClilT^O#Jg?flJS:^)>A>cOM^ Aild^N^tc^-SST* 
■g>.Ii;2:l.i.^;^iLJ^^» ^tatc : 0.01% ^SS^^ffi^* 
aiTi.. ^fcC : 0.01% tJlTT\ § ^>(CT i ^N b Sr^ 
JaLTia?§C»^0.0030% mTt L3t«S*SilT-i.|B| 

[0009] 3|s^Hj#^>{i, ^/^c. Jnxtticftn^SB^ 
(7yi^mm<r>wmsrc(r)'i^m^tmwx-hh^ k 
[ 0 0 1 0 ] ^rfc. mmmmik(^i%mtfztimmmM 

f^tfOJ^SIjiii^STif Xtii± , § fzibi^^<^ 

5 ^ y^g^ S< T-§ . l4«iXt ^rW^^^TSb a . 

[0011] :^mM^mm-rh t aTcom ^x-hh. 

(1) 9S.%X\ C : 0.0005—0.05% , S i : 0.2%tJlT. 
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Mn : 0.01—1.5%, P : 0.15Z OT, S : 0.025mT, 
A 1 : 0.5%mT, N : 0.05% VAT^ t^. ^ ^:>^Z'^mz 

jEtTB : 0.01% tiT^-^t^Mfr^, m^rsi±miiXt/i% 

m^Miw^m (Ts) ^6o~25o "ct 150 °cmTo 

m^xii.isMa<i)izm^xti-th( tztfi, Ts>Tq) ^ 

[0012] (2) mmft^Att^.. WMi%Mmm.(7^'^m 
mmkcommt fzi±mmmMi.m'^i<b-> ^ cy^Mmmm lo 

[0013] (3) mim^ 7MmcDi%mmmi>zm'imM 
to':)#&ss-r±fE(i) i.fzii{2) 9mc^mmm(7)mm:>f 

(4) mmmm&m^. mmmmmmmtrzumo-cniT 
i,zMmht\>mu^^n'oxt^i^. mEM^midL. m 

j±m^mtiiL. 820 'ciiLtTi±±i±m^mrix. 5 °c 20 
/si;i±T-75o 'caTtX'i^mkmM'i^ zkxno ; 

^!|*mi:-r.S±fB(l) *V^L(3) cOV^TtLj&HclEtKcO^ 

[0 0 14] (5) miBiH>t*v MM%-C\ N 

b : 0.05% amXt/XifzliT i : 0.10% OT^"^* 

[0015] (6) MIBii^^^i. $ «M%-C. Mo : 
0.5%JilT&*«-^S^i:^!^1ti:-rS±iB(l) ~(5) O 
V^-rtL5(;H^IEtt^0?i«aiMcr)«jt:^, 30 
(7) friBiMn-cOTtBs^T-^S^'^iXi.C* 0.0003 —0. 
0030% T'S)§ifcS:WSti:-r.&±IB(4) iB««»«3«tO 

[0016] C* =C-12/9 3x Nb* -12/4 
8x T i* 

Ti* =Ti-48/32x S-48/14xN 
Nb* =Nb-0.005 

fzfzL^ Nb* <060i;S{iNb* =0, Ti* <0cO 
t#(i:Ti*=Ot^«t-&o 

[0017] 40 

[ ^mc^mmcomm ] :^?hmcof&-i^ t m#e t - h ^ ^° ^ - 
msm^j:}icr,^m<^mm:fT'mzx^h<^tih'o, 

o^lllgi: L-TJiMZncOfttl. Zn^Fe. ZnisNi, Zni;AU 
ZnhMn, ZnfcCr, ZnhTi, Zn t Mg^i:"Zn^±Ji!c:5i-fc L 

AU Pb, Sn. Sb, Cu. Ti, Si. B, P, N, S, O 
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±/iSi02, AI2O3 ^rftfO-fe^S •yiJ'Xffl^^, Ti 
O2,. BaCr04irfcOK'ft:%. T .^^ U /MSm^f^O^^ft^^- 
StC, S^ot^ffil^h LTtiMZncOflil, ZnhFe, ZntNi, 
ZntAK ZntMn. ZntCr. ZntTi. ZntMg^i:"ZnSr±^ 
^kLX. WAtt^r ifKlltgcoi*l±«7):^:;46 1 «^rv i L 2 

AI2O3 5 •■/ Ti02, BaCrCk^-f'CD 

[0018] ^ji.{f , mnirn'onb-y^mu. mmm^it> 

isb-y^mmmiTfSiTTmt^-^Mt^tix^^h-^^-it 
mmm^i>b',^mu {-mi^zj^-yru^ tm-^) . 

'o^mt''''o^?:'^-o^mu. ^tL^coisb-o^m^izmM 

m^^mmi^'^^mmm: ^ ^izm—^^mtfz^i^m 

-o^mmm'fj^h^. ^com. si02. AI2O3 ^t'co-fz^^ 

^m^±tz>,im^^±ib'y # Mz^m.^^fz-!i}m^-o ^ 

[0019] :^wmzii r,^^tihmmmi±. eism 

\^±.tm&^uzw^T^. <xt:. ^^m<^mfmi'¥t^ 
<^i¥miz':)\^xmmi<zwm-tt. ^^a. liiriz^i^-^xm 

fflfift^STt-f-S r%j iimzzt^K)*^^j:\'mKi. 

*%j xh^. 

[0 02 0] (A) ^b^ffl* 

c : citm^mmirmix , ri^xtmmmm^Hifx 

^O^^S*^'0.05% ^iSx-5i;i!'ft,feJ;t^rffic0f£ 

fzt'^->X. ^WMI>Zi3\-^X . CtfO-^fl-SSrO. 0005—0. 05 
% h&yfz. TiiiJ:mb^WitUi-i>m'^i±. Cis- 
^r*&0.0005— 0.01%i;-f"-S)<7)*^'if t L< , 0.0005—0. 
0040%tf -i-W^^ii^^j^Cfft H-^o Tii3j;t/'Nb^asJ[lL 
'fcV^Ji^JiO.Ol— 0.05%fct-S<7)*W^ LV>, 
[ 0 0 2 1 ] s i : s i {±i«5SJK^t(.;:(i*f iJ=5r7t:*-C* 

!t3&i-3-C. ■ei?)±|51^0.2%t^a6!t« »^L<{i. 0.1 
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[0 0 22] Mn : M n{±S t^g-^LTM n S ^ffM 

[0023] p : piimkmmz^m^Tmx'^&tK 

15% tSWCo 0.10% mTt-t^m^^ <^ylziii-tL^\ 
S : SJiMn^KMi^^T i ^Wiimt IX^JftHLXm 

^^j:r^m*^^^-th. Lfzt^-yX. ^C0-t-^ri^0.025Z 
mTtSA^/Co t<«40.020%aTT, $A,tC»tL 
<tt0.010%mTT-^>^„ 

[ 0 0 2 4 ] A 1 : A 1 {iSiiB#t;MKPfi^7)f^i6i^jD 
'^m<fSf^j:<^X\ m^(r>-^^m.t L.T±PI^0.5%i:Sg 

A 1 i>tm^mt Lxmim^^m'j'-^'^^m^ i 
[ 0 0 2 5 ] B : mmimt LxmrnT^^^M'^^-^ 
xh^<7>mmimmL::jxh±w^m<mf^<7ix. ^ 

cO±PSSr0.013! t^lsbfz, 

[ 0 0 2 6 ] Mo : MoiimMC^U^^i'rX'MiMiXW 
^r7U*T'S)§„ L*-t^35jS'ij0.5'^iJl±^jDL-Ct'?-£O^ 

[00 27] Ti, : T i'^Nhl:im^^bLXm 

mt. llI}§CM&3giE^t.$-<i:>i>ii[i;*>^bD. 'iJ-StcjEt 

0.10% OT, Nb : 0.05% aTt&Hbti. 
[0028] Jglttt B^SSttio j:t^mgMg^#(t®{ttt 
fO/tfeia?§CfiSr5iQEtC;-ri>tC(iC* ;i)i"0.0003M).0030 

C* =C-12/93x Nb* -1 2/4 8x Ti* 
Ti* =Ti-48/32x S-48/14xN 
Nb* =Nb-0.005 

fzfzl , Nb* <0(7)t^liNh* =0, Ti* <0<7) 
fcSiilT i*=Ot^mt&. 

[ 0 0 2 9 ] T i imimtmni-t^Wi^zWiim'^m^t 



(4 ) #M2 002-12920 

6 

Ti, NbM^Ti* , Nb* tLX^mLfz. 
[0030] T i J;tA'N b ^iMp-t§*-^{4C 
2:0.0005—0.01% i^§cO//if * L< , 0.0005— 
0.0040% t^hC^t^^ i^i,ZtJt.L^K ^fzC* {±0.0005 

—0.0020% (i>iznt.L\>^mnx'$)^ . 
[003 1 ] ±tmnioji.mimm^^Jsiti^^^^mmx- 

Vf^^ti^. mtlf. Cu. Ni. Cr^i:(±^ixm 
0.1%j;lT, V, Ca, Sn, S b ^ri:'{±mmo.01% 

10 [ 0 0 3 2 ] ( B ) m^&m^i'^ 

m3oo'ci;Ari,zimh ■& ^ ^« ifss -c ^> , ffls® 

{±, 'Xmi>zmtXMm:$>i>\'^iiUm^^if-yXt'f,^ i±± 
ifSm^mt^L. 820 °cm±Ttt±ffM^**TLT, 5 

'C/slilJiT750 "CmTSf f^i|]f*^§ffiSi 

[0033] mtmmxmm^tifzxyy^ -t^^hhrn 
f^it. «?ao^^it:»ffij±?^^Mi§LTi>^uL. 1300 

~ti>1jil^ig-tL<. 1200°cmT. $^>«±1100"CtJlT>^ 

[0034] m.&&^Tmizi±±.sM^rmLX'ti:±.& 

^iL^mmth^^kh Lxmsmmit±s.mzxhm 
tiim^x^xh^. 

30 [003 5 ] Z(^b # ^03PiKife.g> (.^{±f#4S;^a^i; L T , 

m&m^ (m-.m^^-) ^^4)imzm^M-oX')pi,zi^ 
ALxmMi-^:f3m. h^\>^imEmtt^mmi\m:mT 

mwzmm.^m.-tmmiimjrmKi: t't^h^. 
\L~i^-t^iimx'h&. 

[0036] tfzi±±immmizmjsm^m-^Lxm 
mmi,zEm^iijmhmfS.^ht ^jmb^r^mxmm 
mzi±±mm^:^rx-^^rzib. ^mxh^. i±Ajm. 
{±820 'ciTmhh^mE^jM-^mm<m.ii^^Mmwx' 
40 mthtz>iym.mmsh<nrm.m&~fLx«t.L<^j:\'^. IS- 

lttVW±±affi{i:, 870 -"CmJi. §^>iCffS t<{±900 
[0037] ftiJBi®, 5 °C/sl;jl±T-750 'O^Xft-X 

{^mm^Mh. 5 'c/svii.xiwcvxY'^x-crim.mi 

50 [ 0 0 3 8 ] ( C ) 
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[0039] i^^j^ummzLtit^-oxmrn^tii, 

^^^^ yizxmm^ti^. 

[0040] mmmma. a^s. m^^sMss.a±x h^ 

700 T:mJi(cJ[l*!t-r-g= i h T-HMSiX-g. . r fiS: Jitf T 10 
«K'5ttSr[fiI±s-tJ:i,tc(i:^ 780 'Cm±7j)W^ L < . 5 

[004 1] mmfmm, 'i^&^mi^LMmmi.zi±m& 

Mi^AtLlu^T-cOJ^aihL-rti, ¥±ll?^ffl3^JK200 "C/s 
OTT'250 ~500 "C^T'J^aif'l.lllKJ^aif*, ^i^}^ 

SljSgO ~2 °C/sT-250 —500 ^ ^ T-J^SI-t S IS 2 S?^ 
aiSrSSL. ^f5g?ajg^T-^i^=)?^rJPMJ^200 <'C/sOTf^^ 20 

[0042] ^mi±2mma±coi^mm&i>zji-ifxm 

mLxi,t^th^j:\'\ mi $r^%&x■<r,i^mMm^^m•t^' 

X. ■^<r>±m^2oo 'c/sbLfz. m2mi%mi. c&o. 

on ^ai.T#^r-r-sis-^{±-fe;^>'^-f 
mmmcmt-thtziibi,z2omxt. ntLKinofpin. 

[0043] c^-wmm.oiz iaTo*i^, m2m^w 
mim<^mkm2^$i^si^im-miz3oo -500 -c^ 

[ 0 0 4 4 ] H2 fi. itMWa^if)^ ^ ^tfrt«-^cOM«e 

i<z%± o x^-^% m\izim L . -> § j; 0 ? 1 1' ±tfT 

[0045] ^^mwrn^yb-^ # ^ sfe-r^-^, 0 3 1;: 

SS200 ''C/smTX-400 —550 "Ct.X'l^&'t^mi^^ 
^Wi^WiAAO — 10°C/sT'400 —500 -"CtTJ^Sn 

xmrn^-y^^mL. -^comm — eso -ctxumLx 

[0046] ^t5^A'fl:«/-i!^i^J[I?^f^:'e«?jSjStlOO 

mi21ma±mmM&^fzli^^wmm^z■^^fxmm 50 
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[ 0 0 4 7 ] m 1 i5?^inT<:oi^a5i«*>¥-f-r s t jfm 

2:200 'C/stLfz. m2g?^in«C ^0.01% 

•t:^fzibi,z2omj.±. tit. L < i>t7omj.±m.m-t6 c^^^ 
c^^&m.on aTcom^im2m%&^ 

< . tfzm2i^{%si^mmL^\'-^^{^x-i,ti-th^£y^, 
m 3 m^mxi^i^mmmiim't^' h b mw&. b ^nm^ 

^^tt^. 1^-5 -C±PISr 200 -C/sbLfz. 50°C/s£lT3&^- 

[0048] mMm^xb-y # im-tiw^tzi± , 3i«cM#E 

MAm*c7)J^?^«tc«ffl«*-ffi-C^Ta. ^ri3«M 
[0049] (D) M^Afl^ff 

msi^mm^tLfzik. 6o— 250 r-(7)'M§An.ir?fl*(T 
s)35)^^>i5o °cOTtt\ nt.L<i±wcaTtx\ 
izig-tL<im'caTtX'com^xtmm (Tq) t^j^ai 

LxmXix^rn'jtiK ^cr,b^m#i^l,zmMLtfzl,i^ 

RB^^^t^jf)^, — IJtCJi, 50-500 'C/secX'h^tK 20 
0 —500 'C/sb-thcr)tmt.L>>^. 
[0 0 5 01 fztiL. Ts>TqTS, ^ . t < «Ts-Tq 

a50''C. ^ L<{±Ts-TqaiOO °CT'J)S, m.^ 

xtni7i:.±.i^<7)mmz x>^nocr>mitL<, -tcom^ 

{±30— 95'CT'S> ^^LbtmtLK^ 40— 95^ T'fe § i i: 
[00 5 1 ] ZZI^Z^ :^mmmiZ}5\,^X ^m.Atli bcr> 

mma . ^ tnz^iL-ommmMi^c^^i^&^m b mm-t h 

n-t^b\>^dmwx'm\'-^i>. Mi^mummi'^bLxii. 

Mi%mm.bmmx'hh. 

[00 52] :^WE^hi,i.mMmmcoi^^. ^^Atim 
coaK^eo— 250 °ci:-r&c:i:T'*=Lv*xftcor*a±fc 

xifmmm^cr)^m*mti^zb^M.\>^fzLfz. ^co 
mzmm-thi3^^i,\mmimbL.xm^-t^ifi^ 

<ir^?Sft*^'60— 250 °C-C*.Sfci6k*tS$jflS, 
[0053 ] li:zfj^-oX. ^c7yMJS.mfj'hm.^AirX\ 

mm c (?3«si^ ;tfs-r &zbxi.->bh ^nt.-n'mm 
i^rL&h<nb^x.^tL&, ift Lv■>^agiEl^l^±7o— 200 

°CT'S> 0 , § Jo tcff ^ L < (±110 —200 . 
[0054] M# AtLf*. § 
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[00 5 5] itoj; 3tctT#^>n./::ffii««i. ili:^ 

§^X^V>o 10 
[ 0 0 5 6 ] ^tc. HJWtc i o-C*»Bfl«{^fflS!)^^ 

[00 57] 

m. 2 5inni JS^ -^mmM^^'^h-o tl „ 

[00 58] »PB^J±®c7)fflE®(i#^^°X^-C■5g-■l^^±$) 
(tT4^N"Xj±®L. ^^tt±j±®i. #^N°^ra5|J>ai^ 

T-3>>°;?^J±ffiL. i^Sil^-hLf^. ^TtfflffiffiaiMS 

Si; 0 f±±(fA 0 m&m.^n<-ti>fz^i.z\i^ mmx- 20 
[0059] ^ ht,zmm(r>x^~jv^w^i^k. o.smii ip 

[00 60] vtMWci!i6->§f^t-^^-ft,5t!ia^^T5*^-^ 

ji5oo °cT-3o&-sistLj^^. ^fz^mmm.<r)-mz\m^ 30 
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h iHi t •!> s x-mmrf -& d t t^t -o <. -r =sr 
[006 1 ] a[36i9#tt{i£E®:^rrtfit^$mL;t J i s 5 

46. «^s^s!^^'^l:M^45OT;x7 0rB^«^^^!M^*co^^^/coffi 

T» (AEL) (CT=F«L.;t, 

[0062] l£*{±^3tCS^-r., *lfe0ii(ci; D#'o^X& 
«{±BHM30Mpa IU±«MiX3tM^MftiI^L;tt^* L^iS 

[0063] AtLtir?a-K>?)i*^BJlBH^5'h^3tNo. 
6, 7 . 12, 13(4^a^3^MtS*^'±#V\ CM*^'^V> 
No.23i>|5l;K-C-J>S. ^TtS i M;6^'^V->No.24J4 2i*dlII 

-^fz. 

[0064] H4{±, ^lcrmAi6XlfmB[Z-'j\^X^ 

2m^&t.xi^2cr>no. 2cr)^n-xmML . ^como 
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